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Abstract

Purpose: Before October 2000, physicians in our institution
handwrote chemotherapy orders on blank order sheets. There
was no standard to which the physician could include variables
that were crucial to the completeness of a chemotherapy order.
For this reason, chemotherapy orders were frequently incom-
plete and had to be adjusted by the pharmacist after discussing
the missing variables with the ordering physician. As a part of our
goal to minimize errors, standard chemotherapy forms were ini-
tiated at our institution in October 2000.

Methods: The first standard form implemented was a written
order form that constituted a standard of the ideal variables nec-
essary to accurately complete chemotherapy orders. These vari-
ables were the diagnosis, regimen, height, weight, body surface
area (BSA), route, frequency, duration and chemotherapy dose
and calculation based upon BSA. The next updated form was an

Introduction

A systems approach recognizes that all humans are fallible and
will err, and then develops mechanisms in which errors are less
likely to occur and are identified when they do occur.! To op-
timize the quality of care provided in medicine, it is crucial to
implement a system that reduces the number of chemotherapy
errors that reach the patient.? Although rare, errors with the
administration of antineoplastic medication can be fatal. On-
cologists have no greater or lesser chance of erring than other
physicians, but the high toxicity and small therapeutic index of
the medications they prescribe make chemotherapy errors po-
tentially catastrophic.? The goal of minimizing these errors is an
evolving process in the practice of oncology.

Providence Hospital and Medical Centers (Southfield, Michi-
gan) is a 459-bed, tertiary-care, community-teaching hospital.
A floor pharmacy and one clinical pharmacist serve the need of
the 31-bed adult oncology ward. Before the implementation of
standardized forms in October 2000, chemotherapy orders
were handwritten by the oncology attendings and oncology
fellows on blank medication order sheets. An unending predic-
ament at our pharmacy was receipt of handwritten chemother-
apy orders that were unclear or incomplete. For example, these
orders often lacked crucial information to its completeness,
such as regimen dose, number of doses, and route of adminis-
tration. In addition, abbreviations and the use of trailing zeros
were a frequent problem with the orders. Incomplete chemo-
therapy orders had to be adjusted by the pharmacist after con-
tacting the physician, adding an unnecessary amount of time
executing the chemotherapy order. Lack of a standard format to
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electronic version similar to the original, and was implemented in
April 2002.

Results: From February 1999 to March 2000, using the tradi-
tional unstandardized blank order sheets, the average order
completeness was 45%. After the standard written forms were
introduced, from October 2000 to March 2002, the average
chemotherapy order completeness was 81%, an improvement
of 36%. Completeness improved to an average of 93% from April
2002 to December 2003, after the implementation of the elec-
tronic chemotherapy form.

Conclusion: Chemotherapy order completeness improves
considerably through the standardization of chemotherapy order
forms. The electronic forms show an additional improvement
over handwritten forms. Electronic standardization of chemo-
therapy forms should be adopted as a best-practice model in
hematology-oncology practices throughout the country.

chemotherapy orders also potentially increased the risk for a
serious medication error.?

The oncology division has a multidisciplinary quality perfor-
mance improvement (QPI) committee with a focus on reduc-
ing chemotherapy errors. Quality issues are addressed by the
QPI committee, which comprises the medical director of on-
cology, oncology attendings, oncology nurses and Fellows, a
pharmacist, a social worker, and a clinical nurse specialist. Every
meeting focuses on topics such as the progress in our oncology
division and opportunities for improvement. The frequency of
incomplete and unclear chemotherapy orders was discussed at
several meetings.

Data from the literature have demonstrated that standardized
chemotherapy forms have improved physician prescribing pat-
terns, prescription completeness, and have reduced the poten-
tial for medication errors.> The purpose of this study was to
determine whether standardization of chemotherapy orders
would lead to improvement in the physicians” inclusion of
necessary chemotherapy order variables. Therefore, hand-
written standardized chemotherapy order forms were imple-
mented in October 2000 as part of a systems approach. In
February 2002, our aim was to determine whether an elec-
tronic standardized form would be superior to the written
standardized form in terms of completeness and reduction of
pharmaceutical clarifications.

Methods

As mentioned, before the initiation of our project, chemother-
apy orders were handwritten by the physicians on blank order
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sheets. There was no standard to which the Figure 1. Standardized handwritten chemotherapy form.

physician could accurately complete a che-
motherapy form that included all of the nec- n
essary variables involved in the formulation
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After implementation, data were collected on a monthly basis to
assess the percentage of chemotherapy orders that contained all
of the variables (diagnosis, regimen, height, weight, BSA, etc.)
necessary in chemotherapy order completeness. Specifically, the
data collected was whether a chemotherapy order did or did not
contain all of these variables, and the number of other che-
motherapy order clarifications independent of the above-men-
tioned variables. “Percentage of completeness” was defined as
the number of orders that contained all of these necessary che-
motherapy variables divided by the total number of submitted
orders. A “percentage of chemotherapy order clarifications” was
also calculated, which was defined as the number of orders with
an adjustment to a regimen divided by the total number of
chemotherapy orders after the pharmacist contacted the pre-
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scribing physician. This was independent of the percentage
of completeness.

Then, an electronic form of the original was implemented in
February 2002 (Fig 2). Those variables required for complete-
ness were electronically made mandatory for order submission.
The physician was electronically directed to provide a complete
order. Therefore, if a physician did not include a certain compo-
nent of the order, he could not submit the form to the pharmacy.

The electronic forms avoided ambiguity about medication
names because standard chemotherapy medications were in-
cluded in the electronic program. In addition, the ordering
program calculated the BSA after the prescriber correctly in-
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Figure 2. Standardized electronic chemotherapy form.
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on a monthly basis was approximately 45%.
In October 2000, mandatory standard writ-

PREMEDICATIONS ten forms were introduced by the Pharmacy
~— Department. From October 2000 to March
“Select Hydration- Rate None-  mbhour x 1 iter P .
Other 2002, a total of 546 orders were analyzed.
ANTIEMETICS [30-60 minutes priof 10 chematherapy) Frequency (Days)
e oo o i g The average monthly chemotherapy order
[ Dotasetron tablet 100mg ol Daily “None- completeness rose to a mean of 81%, an im-
[] Granisetron tablet 2mg Oral Daily MNone- 0,
o e e i i jreieg provement of 36%. The. tota% percentage of
] Dexamethasene inj 10mg v Push Dally ‘None- chemotherapy order clarifications was 5.6%.
[] Dexamethasone tablet 10mg Oral Daily None-
[ Lorazepam tablet 0.5mg Oral Daity -None- . .
[ Lorazepam in; 0.5mg W Push Daily None- In April 2002, a standard electronic chemo-
OT::": therapy order form was implemented. From
[ Paciitaxe! Premeds:Dexamethasone 20mg IV Push: Dighennydramine 50mg IV Push: Famotiding 20mg IVPB April 2002 to December 2003, of 570 che-
Dm“" il s motherapy orders, the average order com-
CHEMOTHERAPY ORDERS pleteness rose to a mean of 93%. For 4
K P, Ao S Lbe Mgl im SeADIGAE St consecutive months, the orders were 100%
Diagnosis -Select Diagnosis- Serum Creatinine . g K
Regimen Start Day 1 (date) complete (Fig 3). With the electronic forms,
1 [Selectona- | . x [100 |%: Dose= the total percentage of chemotherapy order
Route Freq Sched, {Days) Rounded 1o = . . .
Adaltional Instructions clarifications decreased to 4.5% (Fig 4).
2 | -Select Drug- ] = x 100 % Dose =
[Route Freq Sched. (Days) Rounded 1o = . . .
Addhional Insiructions. In some instances, the pharmaceutical clari-
3 |Selectong- | - x 100 % Dose= fications also changed certain aspects of the
Route Freq Sched. (Days) Rounded 1o = X
T chemotherapy order. For example, if the
4 |-Selectong- | R x 100 % Dose= BSA was miscalculated on the handwritten
Route Freq Sched. (Days) Rounded 1o = .
RS moeasesy orders, the clarified BSA would alter the
(G0 10 the next page for addiional chemotherapy orders) dose of the chemotherapy utilized. How-
POST-CHEMOTHERAPY MEDICATIONS: .th th 1 ¢ . d BSA
B i sl Gz S S ever, wi e electronic orders, a was
[ Prochiorperazine tabit 10mg onal Every 6 hours as need for nausea automatically calculated after the physician
[ Lorazepam inj. 0.5mg IV Push Every 6 hours as need for nausea . . . .
A Sy et i o P O inserted the correct height and weight, min-
] Promethazine inj 12.6mg v Push Every 6 hours as need for nausea imizing a need for a change in the dose of the
[ Metociopramide Inj. 10mg IV Push Every 6 hours as need for nausea
[ Metociopramide tablet 10mg Oral QID as needed for nausea chemotherapy order.
[] D&% Wi 45%NS 1000mi + 20mEq KCI + 1gm MgSO4 + 25 gm Mannitol Rate -None- mihour x 1 lier
Other - -
[ateTTme Oraered By Fager Transcrbed By DaterTime Discussion
; Pharmacists and nurses found that the elec-
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serted the height and weight, eliminating the potential for a
manual miscalculation. Antiemetics and types of hydration
were also formatted into the electronic orders.

Results

Our chemotherapy order database dates back to February 1999.
At that time, nonstandardized blank order sheets were the only
method for the physician to order chemotherapy. Data were
collected for the total number of chemotherapy orders that were
written by the pharmacy and reviewed monthly. All of the attend-
ings and Fellows in the Hematology-Oncology Division who had
the privilege of writing chemotherapy orders were assessed. There
were seven to eight attending physicians and six Fellows writing
chemotherapy orders in each time period studied. Data were ana-
lyzed by comparing a trend among time periods.

From February 1999 to March 2000, a total of 473 chemother-
apy orders were written with the traditional, nonstandardized
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tronically submitted orders were more
complete and clearer to understand than
the handwritten orders, also reducing the
clarification rate. The pharmacists reported that there was a
reduction of time spent clarifying orders, although the actual
time spent by pharmacists clarifying and processing the or-
ders were not recorded. Abbreviations and trailing zeros were
not an issue with the electronic format because the standard
chemotherapy medications were formatted into the program
and the computer program electronically calculated the total dose.

In addition, the physicians prescribing the electronic chemo-
therapy orders believed that there was an additional advantage
to the electronic orders compared with the handwritten order.
The electronic orders were permanently included in the hospi-
tal electronic medical record. When the patient was readmitted
for a subsequent chemotherapy course, the physician could quickly
review the prior treatment regimen in terms of chemotherapy,
antiemetics, and hydration used. Additionally, because the BSA
was calculated for the physician after insertion of the patient’s
height and weight and the desired chemotherapy dosage, the
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Figure 3. Total percentage of chemotherapy
order completeness.
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computer program electronically calculated the total dose to
be administered.

Thorn et al® reported that the use of a cancer chemotherapy
prescription form in their institution resulted in improved com-
pliance with prescribing guidelines and encouraged the writing
of complete orders. Our QPI project demonstrates that chemo-
therapy order completeness, through the inclusion of necessary
chemotherapy variables, improves considerably with the standard-
ization of chemotherapy order forms. The implementation of a
cancer chemotherapy order form also significantly reduces the time
spent by the pharmacist on clarifying orders.

The electronic forms also show an additional improvement over
handwritten standard forms in terms of completeness, reduc-
tion of chemotherapy order clarifications, and electronic calcu-
lation of BSA and chemotherapy doses. Among its many
benefits, electronic communication of medication orders allows
for more accurate conveyance of information than handwritten
formats to all parties involved.¢ The age of modern technology
has raised the bar on improving the quality of medicine in many
different ways. Safety experts currently recommend using tech-
nology to prevent medication errors.” As technology matures, it
is imperative that the practice of medicine seizes it for its own
progress. Computerized prescription order entry is a way that
technology is being allocated to promote safety.”

References
1. Reason J: Human error: Models and management. BMJ 320:768-770, 2000

2. Womer RB, Tracy E, Soo-Hoo W, et al: Multidisciplinary systems approach to
chemotherapy safety: Rebuilding processes and holding the gains. J Clin Oncol
20:4705-4712, 2002

3. Goldspiel BR, DeChristoforo R, Daniels CE: A continuous-improvement ap-
proach for reducing the number of chemotherapy-related medication errors. Am J
Health Syst Pharm 57:4-9, 2000

4. Pastel DA, Fay P, Lee D: Effect of implementing a cancer chemotherapy order
form on prescribing habits for parenteral antineoplastics. Hosp Pharm 28:1192-
1195, 1993

May 2006

Figure 4. Total percentage of chemotherapy
order clarifications.
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A future aim of the QPI committee is to improve the electronic
form by automatically having the ability to populate required
fields with the specifics of a standard regimen. For example, if
the prescriber clicks “CHOP-R,” the computer will automati-
cally have the ability to insert the correct medications, standard
doses, route of administration, etc., in the appropriate fields of
the electronic chemotherapy order.

The standardized chemotherapy forms were a success at our
institution. Through the implementation of the forms, the goal
of the QPI committee was accomplished. There was evidence
that these standard forms led to a higher percentage of com-
pleteness, therefore minimizing the chance of a medication er-
ror. By means of achieving additional improvements, electronic
standardization of ordering chemotherapy should be adopted as
a standard of care throughout the country.
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